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n CLAIMS 

1 . Use of a pharmacologically active agent in the manufacture of a 
particulate medicament also comprising a hydrogel, for use in the treatment of a 
subject by particle injection. 

2. Use according to 
diameter of the particles is from 

3. Use according to 
(articles is from 0.8 to 1.5 g/cm 

4. Use according to 
pharmacologically active agent 

5. Use according to 



ilaim 1, wherein the mean mass aerodynamic 
10 to 100 \im. 

;laim 1 or 2, wherein the envelope density of the 

Ly one of the preceding claims, wherein the 
s a gene construct. 

claim 4, wherein the gene construct comprises a 



sequence coding for an antigen. operably linked to a promoter. 



p-^hydrogel is 



Use according to 
agarose or dextran. 
Use accord 



9. 



Use of jin^fntigen 



use as a vaccine for delivery to i 
10. A method form 



|ny one of the preceding claims, wherein the 

6, wherein the hydrogel is agarose and the 
'comprise dextran as an excipient. 
gene construct encoding an antigen in the 



\y 7. 

particles of the medi 

8. Use pi an expresi 
manufacture of a pWticulafe^ upament comprising a hydrogel loaded with the said 
construct, for usefas a nucjeic ac id^kccine for delivery to a subject by particle 
20 injection. 

in the manufacture of a particulate medicament for 
subject by particle injection. 
Liking a powdered pharmaceutical composition 



suitable for administration by particle injection, said method comprising: 
25 . (a) contacting hydrogel particles with an aqueous 

composition coi itaining a pharmacologically active 
agent, thereby to load the particles with the agent; 
(b) optionally, separating the thus loaded hydrogel 

particles fromlthe aqueous composition in an at least 
30 partial dryinglstep and contacting the separated 
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particles with an aqueous composition containing said 
pharmacologically active agent, thereby to load further 
the particles with we agent; 
if step (b) has bedn carried out, optionally repeating 
said step one or more times; 

separating the thus loaded hydrogel particles from the 
aqueous composition in a drying step; and 
obtaining the desired powdered pharmaceutical 
composition si litable for use in a transdermal powder 



11. 



injection devicje. 
A method for 



naking a powdered pharmaceutical composition, said 



method comprising: 



(b) contacting th 
1 5 containing a pharmacolo, 

to associate with the h 

(c) separ 
drying step to obtai 
composition comp 

20 therewith, and fu 




(a) providing a mixture of pre-fonned hydrogel particles; 



[ydiogel particles with an aqueous composition 
ictive agent for a period sufficient to allow the agent 
xJes and be incorporated therewith; and 
/gel particles from the aqueous composition in a 
pharmaceutical composition, wherein said 
hydrogel particles having the active agent incorporated 
herein said composition is suitable for use in a transdermal 



/ice 



30 



powder injection de 

12. A method fot making a powdered pharmaceutical composition, said 

method comprising: 

(a) providing a mixture of pre-formed hydrogel particles; 

(b) suspending I the hydrogel particles in an aqueous composition 
containing a phannacologically active agent for a period sufficient to cause the 
particles to swell and incorporate the active agent therein; and 

(c) removing Jwater and other solvents from the suspension in a drying 
step to obtain a powdereti pharmaceutical composition comprising the hydrogel 
particles that have the zbtive agent incorporated therewith, wherein the mass mean 
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aerodynamic diameter of the hydrogel particles in said powder composition is 10 to 
100 nm. 

13. A method for mal :ing a powdered pharmaceutical composition, said 

method comprising: 

(a) providing a mixture of pre-formed hydrogel particles; 

(b) contacting the hy< rogel particles with an aqueous composition 



containing a pharmacologically 




i ctive agent for a period sufficient to allow the agent 
to associate with the hydrogel particles and be incorporated therewith; 

(c) separating the hydrogel particles from the aqueous composition in at 
10 least a partial drying step to obtain primary loaded hydrogel particles having the 

active agent incorporated therewith; 

(d) contacting the pri mary loaded hydrogel particles with an aqueous 
composition containing said phz rmacologically active agent for a period sufficient to 
allow further agent to assteiate ^ith the hydrogel particles and be incorporated 

15 therewith; X \/ 

(e) seffarating ttf e_hj 
composition in/at least a partial 
particles having the active ag^ 

(f) 

20 pharmaceutical composition. 

14. The method of claim 13, wherein prior to step (f), the secondary 
loaded hydrogel particles formed in step (e) are contacted at least one further time 
with an aqueous compositionlcontaining said pharmacologically active agent for a 
period sufficient to allow stilj further agent to associate with the hydrogel particles 

25 and be incorporated therewit 

15. The method if an)\pne of claims 10 to 14, wherein the hydrogel 
particles in step (b) are contacted with the aqueous composition while in a dry state 

1 6. The methodf of any on\of claims 1 0 to 1 4, wherein the hydrogel 
particles in step (b) are contacted with fye aqueous composition while in a wet, pre- 

30 hydrated state. 



drogel particles formed in step (d) from the aqueous 
dryjtag step to obtain secondary loaded hydrogel 
incorporated therewith; and 
dary loaded hydrogel particles to obtain a powdered 
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17. The method of anyone of claims 10 to 16, wherein the hydrogel 
particles are selected from the gJp consisting of agarose, dextran, polyethylene 
glycol and polybutyleneterephthajate particles. 

18. The method of aijV one of claims 10 to 17, wherein the active agent is 
present in the powdered pharmaceutical composition in an amount ranging from ^ 
about 0. 1 to 85 wt% of the composition. 



19. 



pharmaceutical composition is 
20. 

1 0 pharmaceutical composition is 
21. A pharmaceutic 



The method of Jny one of claims lOto 1 8, wherein the powdered 

formed using a freeze-drying step. 
The method of any one of claims 10 to 1 8, wherein the powdered 
fonjied using a spray-drying step. 
;al composition comprising a hydrogel and a 



15 



pharmacologically-active age jt, wherein the composition is a powder suitable for 
transdermal or transmural delivery to a subject by high velocity powder injection. 

22r A pharmaceutical composition comprising solid particles of about .10 
to 100 urn in diameter where eachpa^cle comprises a hydrogel having incorporated 
therewith a P hamaco^gic1n^Se\gent, the particles being suitable for 
transdermal or tran^sal|deli/er/to a subject by high velocity powder injection. 

claim 21 or 22, whereiruthe hydrogel is agarose, 
one of claims 21 to 23, wherein the active 



23. 
24. 

agent is a pepi 
25. 



The 
ide. 



composi 
compos 



i\any 



written labeling ins' 



25 



30 



iy one of claims 21 to 24 in combination with 
[istration of the particles by transdermal or 

transmucosal, high-veloctfy, powder iiijection. 

26. A unit doiage form of th\ composition of any one of claims 21 to 24. 

27. An articliof manufactureVor the transdermal or transmucosal delivery 
of a pharmacologically^ctive agent to a sUbject, which article comprises a 
pharmaceutical composition of any one of cfitas 21 to 24 in a container containing a 

unit dose of active ag&it. \ 

28. The aAicle of manufacture of claim 27, wherein the hydrogel is 

agarose. 



ru 
ru 



■S3 
CO 

W 
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The article of manufacture of claim 27 or 28, wherein the active agent 



10 



/////,,. 



29. The article of manufactory 
is a peptide or protein. / 

30. The article of manufacture of any one of claims 27 to 29 in 
combination with written labeling insertions for administration of the particles by 
transdermal or transmucosal, highUelbcity, powder injection. 

31. A method for delivering a drug to a subject in need thereof, which 

method comprises 

preparing a pharmaceutical composition of any one of claims 2 1 to 24, 
accelerating said particles to a high velocity, and 
delivering said acceleratec paijticles into a target skin or mucosal site. 

32. The process of cla m 3 1 , wherein the hydrogel is agarose. 

33. The process of cla m 3 1 or/32, wherein the active agent is a peptide. 

34. A process for mak ing a powdered pharmaceutical composition, which 



(process comprises: 



15 



providing a mixture of preformed hydrogel particles having a size 



20 



range of about 10 to 100 
suspending the 
therein a pharma* 
cause the partic 
and 



removing wate: 
hydrogel particleshavjnf§ 




aqueous composition having dissolved 
^active agent for a period sufficient to 
Drporate the active agent therein, 



■ advents from the suspension to form solid 
the active agent incorporated therewith and 
each particle havinga diameter about 10 to 100 urn. 
35. The process of claim 34, wherein the hydrogel particles are added to 

25 the aqueous composition while i i a dry state. 

aim 34, wherein the hydrogel particles are added to 

the aqueous composition while In a wet, pre-swollen state. 

37. A process for miking a powdered pharmaceutical composition, which 

process comprises: I 
30 (a) forming an aqueous pharmaceutical foraiulation 



WO 00/4579: 



• 



PCT/GB00/00349 



-56- 



comprising a pharmacologically-active agent and a 
hydrogel, the hydrogefl being present at about 0. 1 to 1 0 
wt % of the foimulatjig/n: and 
drying the formulati&n/fo obtain particles having an 
mean mass aerodj^amic diameter of 10 to lOO^im. 
A powder whichfi^uitable for delivery to a subject by particle 
injection and which comprises'afhydrogel loaded with a pharmacologically active 
agent, for use in a method of treatment of the human or animal body by therapy. 



(b) 



38. 




